Inhibition of nNOS reduces ischemic cell death through down-regulating calpain and caspase-3 after experimental stroke.
In vitro nitric oxide (NO) regulates calpain and caspase-3 activation, and in vivo neuronal nitric oxide synthase (nNOS), calpain and caspase-3 participate in the ischemic brain injury. Our objective was to investigate whether nNOS was involved in the ischemic brain injury through activating calpain and caspase-3 during experimental stroke. Rats received 1-h ischemia by intraluminant filament, and then reperfused for 23h (R 23h). nNOS inhibitor 7-nitroindozale (7-NI, 50mg/kg) was administrated intraperitoneally 5min before ischemia. Our data showed that treatment with 7-NI markedly reduced neurological deficits, the brain swelling, and the infarct volume at R 23h. Enzyme studies revealed significant suppression of the activities of m-calpain and caspase-3 in penumbra and core, and the activities of mu-calpain in penumbra, but not in core, in 7-NI-treated rats versus vehicle-treated rats. Western blot analysis demonstrated that 7-NI markedly increased the levels of MAP-2 and spectrin in penumbra and core compared with vehicle-treated rats. Histopathological studies displayed that 7-NI significantly reduced the necrotic cell death in penumbra and core, and apoptotic cell death in penumbra, but not in core. These data demonstrate the involvement of NO produced by nNOS in the ischemic neuronal injury through affecting the activation of calpain and caspase-3 in penumbra and core after experimental stroke, which provides a new perspective on possible mechanisms of action of nNOS inhibition in cerebral ischemia.